We hypothesized that delirium contributes to combative behavior requiring intervention in hospitalized patients. Delirium identification would therefore potentially provide an opportunity for prevention and early identification of patients at risk, thereby improving safety for patients and staff.
Delirium affects up to 82% of critical-care patients and 29% to 64% of general medical patients, resulting in medical morbidity, decreased function, and mortality. [1] [2] [3] [4] [5] Delirium is associated with specific, adverse hospital outcomes, including falls, aspiration pneumonia, pressure ulcers, and restraint use. 6, 7 As a consequence of delirium, individuals may be transformed from independent and active at the time of admission to requiring skilled nursing supervision at discharge, in some cases resulting in permanent cognitive disability for the remainder of the person's life. 4, 8 Combative behavior in hospitalized patients can be a threat to self or others, including other patients and staff. An emergency alert to staff regarding the presence of a combative patient requiring intervention is known as a "behavioral code" or "Code Gray." 9 Guidelines addressing this particular hospital emergency typically refer to de-escalation methods and implementation of security measures. Ideally, however, at-risk patients would be identified prior to development into a full behavioral code. Unfortunately, the medical literature on the causes, prevention, and interventions for combative behavior requiring intervention is limited. Interventions published to date focus on patients living with severe and persistent mental illness, such as schizophrenia or bipolar disorder. [9] [10] [11] [12] We hypothesized that delirium contributes to combative behavior in hospitalized patients, leading to the adverse outcome of behavioral codes. Delirium identification would therefore provide an opportunity for prevention and early identification of patients at risk, thereby improving safety for patients and staff. However, no studies published to date address the impact of delirium on the likelihood of a patient hospitalized in a general medical/surgical setting becoming combative and requiring intervention such as a behavioral code. The purpose of this article is to determine the strength of the association between delirium and combative behavior requiring intervention.
METHODS
This study was conducted as part of a quality improvement project, resulting in a waiver by the institutional review board of the hospital. All data with patient-specific information were securely handled and deidentified prior to analysis. The setting is a 336-bed, nonuniversity, teaching hospital serving adults in the Pacific Northwest, with approximately 16,000 admissions per year, and 31 critical-care beds. Delirium prevention has been identified as an institutional priority, and we have been screening for delirium on admission and with twice-daily Confusion Assessment Method (CAM) scores since 2010.
The study design was a retrospective case control study of hospital inpatients. Consecutive patients experiencing combative behavior requiring a specific behavioral code intervention (n 5 125) between January 1, 2011 to December 31, 2011 were identified using security reports and operator code logs. Five patients were excluded because the combative behavior requiring intervention occurred prior to hospital admission, in the emergency department or short-stay observation unit. Interventions for combative behavior are institution specific. At our institution, a behavioral code is called when a patient or visitor is disruptive and exhibiting behavior that, if not controlled immediately, may result in serious injury to self or others, in line with the approach recommended by the Washington State Hospital Association. 9 When this situation arises, a staff member calls the hospital operator and an alert is paged overhead. Security staff then comes to the area to assist the clinical staff in determining the proper response.
The sample of 120 patients with behavioral codes was compared to a control group of 159 inpatients from the same year, randomly selected from all hospital discharges. For both groups, patients under the age of 18 and patients who were cared for only in the emergency department or short stay observation unit were excluded.
The presence or absence of delirium, the primary exposure of interest, was determined using a combined reference standard. First, by institutional protocol, all inpatients underwent nursing administration of the CAM 13 or the CAM for the Intensive Care Unit 14 on admission and every 12 hours thereafter. Patients with a positive CAM score within the 48 hours preceding the behavioral code event in cases, or anytime during the hospitalization in controls, were considered to have delirium. The CAM was performed as part of routine care at our institution by clinical nurses. However, when used outside of the research setting, untrained nurses using the CAM may substantially underestimate the incidence of delirium. 15, 16 Therefore, as a second reference standard, among patients who did not have delirium by the CAM criteria above, chart review was performed to identify delirium. Though chart review is also imperfect for the determination of both delirium and potential confounders, given the limitations of CAM scores in clinical rather than research settings, the use of this combined reference standard improves detection of delirium. Our chart review method is based on the previously reported work by Lakatos et al. and Inouye et al., identifying delirium from key words in the medical record demonstrating the diagnostic criteria for delirium. 6, 16 The Lakatos et al. study provided the specific key words used in our chart review. 6 For each case and control subject, 1 of 2 experienced chart reviewers abstracted data from the electronic medical record retrospectively. The abstractors were not informed as to whether or not the patients were cases or controls, but could not be blinded as this information may be clear from the medical record. (The chart abstraction tool, with the key words mapped to the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition criteria for delirium and the CAM is included in the Supporting Information, Appendix, in the online version of this article). We assessed interobserver agreement for delirium diagnosis through double review of 20% of charts. The presence or absence of potential confounders, including dementia, substance use or other psychiatric illness, and use of drugs associated with delirium specific (opiates, sedatives, anticholinergics, and antihistamines), and demographic information, including time of admission; hospital length of stay; any intensive care unit (ICU) visit; and discharge disposition was also determined from the electronic medical record.
Bivariate statistics were completed comparing patients with a behavioral code to the control group. Categorical variables were compared using v 2 , and continuous variables were compared using the t test. Logistic regression using stepwise regression, threshold of 0.1, dependent variable of behavioral code, and independent variable of delirium was performed to determine the association of delirium with behavioral codes after adjustment for confounders. In the multivariate model, use of any medication associated with delirium (Table 1) was considered as a single binary variable, regardless of drug type or class. Agreement was assessed through the kappa statistic. All statistics were performed using Stata MP v.12 (StataCorp, College Station, TX).
RESULTS
Patients experiencing combative behavior requiring intervention through a behavioral code were significantly more likely to be male, admitted overnight, require an ICU stay during their hospitalization, and have a diagnosis of dementia or substance-use disorder (Table 2) . Patients with a behavioral code demonstrated an increased hospital length of stay (9.4 vs 4.5 days) and were significantly more likely to be discharged to a skilled nursing facility (31/120, 26% vs 16/159, 10%), or leave against medical advice (10% 12/120 vs 0%, P < 0.001). Of the patients leaving against medical advice, none had evidence of delirium or dementia in the record; 92% (11/12) had International Classification of Disease-9th Revision codes reflecting alcohol and/or drug abuse or dependence. Exposure to medications commonly associated with delirium was common in both groups, with differences in usage patterns for different drugs (Table 1) . Although combative behavior requiring intervention occurred throughout the stay, the majority (84/120, 70%) of behavioral codes occurred during the first 72 hours of hospital admission. Behavioral codes occurred throughout all nursing shifts, with 27% (32/ 120) between 7:00 AM and 3:00 PM, 32% (39/120) between 3:00 PM and 11:00 PM, and 41% (49/120) between 11:00 PM and 7:00 AM. Psychiatric consultation occurred in only 17% (20/120) of patients prior to the behavioral code.
Delirium was evident in the 48 hours preceding the behavioral code event in 50% (60/120) of cases, and was present overall in 16% of the comparison group. In the cases, delirium prior to behavioral code was identified by positive CAM scores in 23% (28/120) and by chart review in 27% (32/120). In the control subjects, delirium was identified by CAM scores in 10% (16/159) and by chart review in 10% (16/159). The chart review delirium assessment demonstrated high interobserver reliability (kappa 5 0.71). Among patients with behavioral codes, only 28/60 (46.7%) of delirium cases were identified by the CAM score.
The unadjusted odds ratio (OR) for having a behavioral code in the setting of delirium (within 48 hours prior to the code) was 5.1 (95% confidence interval [CI]: 2.9-8.9, P < 0.001), with the combined reference standard of positive CAM or delirium by chart review. Because each reference standard (chart review or CAM) only identified some of the delirium, the OR with only a single reference standard was lower. The risk of behavioral code in the setting of delirium when only CAM scores are considered for the diagnosis of delirium, the OR for behavioral code was 2.7 (95% CI: 1.4-5.3, P 5 0.003), and when only chart review was used for delirium diagnosis, the OR was 2.7 (95% CI: 1.5-5.0, P 5 0.001).
In the stepwise logistic regression model (using the composite reference standard of positive CAM score or delirium on chart review), the odds of having a behavioral code was 3.8 times greater in the setting of delirium (OR: 3.8, 95% CI: 2.0-7.3, P < 0.001), after adjustment for substance abuse (OR: 5.3, 95% CI: 2.8-10.2, P < 0.001), dementia (OR: 6.5, 95% CI: 2.6-16.1, P < 0.001), other mental health diagnosis (OR: 3.2, 95% CI: 1.7-6.1, P < 0.001), and gender (OR male gender: 2.4, 95% CI: 1.3-4.5, P 5 0.006). Other potential confounders (age, use of deliriumassociated medications, ICU stay, time of admission) were not significant and so were not included in the final multivariate model.
DISCUSSION
In this study, we identify a 3.8-fold increased odds of combative behavior requiring a behavioral code intervention in hospitalized patients with delirium. Although a previous association between delirium and restraint use among mechanically ventilated patients in the ICU has been published, 6 this is the first article to describe the strong, statistically significant association between combative patient behavior and delirium in the general medical/surgical acute-care setting. This association raises the possibility that prevention, early identification, and treatment of delirium in hospitalized patients can decrease the incidence of such combative behavior, and may lead to shorter length of stay and less institutionalization after discharge.
In the multivariate model, we did identify other predictors of combative behavior requiring intervention, including substance abuse, dementia, and other psychiatric diagnoses. Our results do not support age as predictive of combative behavior after adjustment for other predictors. However, our hospital population is relatively old (mean age in controls, 63.9 years). In populations different from ours, age may still be an important predictor. We also did not identify use of medications potentially associated with delirium as a predictor of combative behavior requiring intervention, after adjustment for other predictors. We did, however, consider all medications together, and are not able to differentiate the potential predictive ability of any single drug or class. Finally, we report relatively high rates of opiate and sedative use in our sample, likely because we included short-acting agents (ie, midazolam, fentanyl) that are commonly used for procedures and perioperative care.
Our study also highlights the challenges of accurately identifying delirium for quality improvement interventions. The CAM is a validated and widely accepted method of prospective screening for delirium, but in relatively untrained hands outside of research settings (as in our institution) does underestimate the true incidence of delirium. [15] [16] [17] Further, both CAM assessment and chart review may underestimate the incidence of hypoactive delirium. In our study, we note that the CAM scores only identified 46.7% of the behavioral code patients with delirium. Chart review also has limitations, identified by Inouye et al., 16 particularly in the setting of comorbid dementia, high baseline delirium risk, and other comorbid conditions. Comorbidities as defined by APACHE II (Acute Physiology and Chronic Health Evaluation II) score may contribute to false positives, and poor documentation may result in false negatives. Our use of a combined reference standard of CAM assessment and chart review for delirium is supported by the fact that the incidence of delirium we report in the control group is similar to the published literature. 5 Combative behavior in the hospital setting may be a threat to patients, staff, and visitors, and multiple state hospital associations have called for standardized responses, including the calling of behavioral codes when such circumstances arise. 9 In general, deescalation techniques and security measures are sufficient for patients exhibiting combative behavior. However, in cases of delirium-associated combative behavior, clinical evaluation of root causes and both pharmacological and nonpharmacological interventions, including proactive psychiatric consultation, may also be beneficial. [18] [19] [20] [21] Many nonpharmacological interventions may need to be multicomponent in nature, as has been described previously. [18] [19] [20] [21] We acknowledge the limitations of this article. First, we identify a strong association between combative behavior requiring intervention and delirium, but cannot prove causality. Second, though the chart reviewers where not told if reviewing cases or controls, we were not able to blind them to information on combative behavior that might have been present in the medical record. The use of unblinded reviewers could lead to overestimation of the presence of delirium in cases, and overestimation of the association between delirium and combative behavior requiring intervention. Third, chart review methods may underestimate the prevalence of dementia, which can confound the diagnosis of delirium. Finally, we defined delirium in the behavioral code cases as occurring in the 48 hours prior to the code event. However, as no such event occurred in the controls, we considered delirium as present if identified any time during the hospitalization. This could potentially lead to underestimation of the true association of delirium with combative behavior requiring intervention. It is also worth noting that many of the identified predictors for combative behavior are also predictors for delirium and may be identifying a subset of combative behavior related to agitated delirium. Overall, however, the strength of the association we report does strongly support identification and treatment of delirium in the context of combative behavior.
In this article, we identify a strong association between delirium and combative behavior requiring intervention, even after adjustment for other predictors. Understanding this association can help providers consider delirium as a potential cause of combative behavior in a medical/surgical setting, beyond behavioral issues associated with community violence, serious mental illness, progressive dementia, or substance use. Overall, therefore, delirium risk assessment, screening, prevention, and early intervention may potentially decrease combative behavior, and contribute to improving patient and staff safety in hospital settings.
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